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Summary 

( I , n. E., ZihDKLbR, , Brows. P. U.. D.wifcs. M & Eitti i joIiv. M .1 (IW4) A new ecims and 
:»|X.-cics ot (rog (Anura: Leplodaciyliiiac: Myuhair'idiiii.icl troni southern Taaimania. Ihuii R Ai». .V. •luo JlSOl. 
171 I8.S. JO Novemhor. IW4. 

nitnhu.*> pen. cl sp nciv. i.s dcsc#iticd from moist ixuil hahilal in siiiilht'in Tasmania. The cciius 
IS distinguishahtc by its diiect dcveUipmcnl. I'usion of pmsacral venchrai. VII uiid VIII wiih ilie sacrum, ilcnlatc 
maxillary arch, absence of vomerine iccth and the presence ol a columella The -.pei ics is snlall (nulcv I'>-27: 
Icmales 25 -10 mm S-Vi w'liti disiincijvc dark paiierns on the doi.sum and an adscrii.sciticm call that is u -scric.s 
of "loks" wilh a pulse rcpelilion rate ot'S-.f-h.l plilscv.s. Eggs arc laid in cavities in mms in gtoups ol 0-14 and 
hatch as lour-lcgged, lailed froglels. B. nimbus gen. ei sp. iinv. is cryptozoic m vegelalion al poorly drained sites 
oil wet peat, or in cdtiphic moss in implicate rainloiest and subulpine moorland at altitudes from ncjr .sea level 
to I.IIK) m. riic genus and ispceies are endemic to lasmania and bring the frog fauna of ihc island to II species 

Ki \ WfiRos Aniirii. Rn<ibainu hii\ nimbus gen. ei sp. nov.. la.'iiiaiiia. new genus, new species, nior(iliii|ogy. 
osteology, advenisemeni call, Ut'velopmcnI. Iiahital. cr>p|o/nic, distribulion 



Inlrodiiction 

The Irog lauiia of Tasmania is tin dement ill (lie 
Bassiari Province of soiUh-cabiem Ausiralia (l.ilileiohii 
& Watson 1985). As well as species with wide ratipiiig 
distributions throughout eastern Australia (c.g. 
ffitnidellu sii'HlJi'ru Girard. IS.^K and LmnioJwask'S 
utsniitnicnsis Gunther, 1858 I Leptodaciylidai;- 
Myobaimohinat and Lininixlynasiinae]), lliere ant two 
endemic species, Liuirki Imnowsae (Scott. 1942) 
(Hylidae) and RunidelLi tusmuniensis (Giinthcr. 1864) 
(Leplodaetylidae: Myobatruchinae). 

Ten laxa are recognised in Tasmania and aspects of 
their htology are relatively well known (Martin A: 
Littlejohn 1982). With a gre.atet appreciation of the 
need to dticuniem the biodiversity of the continent , 
elTorts have been directed toward surveys and the 
mapping of disti ibution patterns ol local fauna. During 
one stieh project aitnal at pmviding an atla.s of the frogs 
of Tasmania, one of us (D.Z.) recalled having neard 
al several high altitude sites, a di.stinctive frog call that 
could not be attribulcd to any described 'lusinaniiin 
taxon 

In late November 1992 calls were recorded at the 
Hail/ Mountain National I’ark and specimens were 
collected (Robert, son 1992; Risunsevell & Swain 1993) 
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F.vamination ol the collection al the Tasinarnan 
Museum and Ail Gullerv- Hobart, revealed further 
material. 

The Irugs eould not be relerrcil to any known genus, 
and so a new genus is creeled to acctinniuidaie them 
here. We describe the species and provide intormatioii 
on its biology and disirihutioii 

Mnterinis and Methods 

Material re(iorted here is deposited in the Tasmanian 
Museum and Art Gallery. Hobart (TMAG). South 
.Australian Museum. Adelaide tSAMi, Museum of 
Victoria, Melbounie (NMV), the .Australian Mu, scum. 
Sytlney (AM) and the Depariineni of Zoology, 
University of Adelaide (UAZ). 

Measurements were taken using dial calipci's reading 
t(> 0.05 innl. or wilh an eyc-pieec micronieier 
Measiirentenls (mini were, eye diainclcr (Rl; eye-lo- 
riaris disTuficc (T, N); internarial span tlN); .snoul-vem 
length (,S-V) and rihia length ('LL), and for selected 
specimens, head length (HL) and head width (HWi. 
The methods of nicasurenicni follow Tyler (1968) ami 
intCTprctalion of ilala Idllows Tyler (|978), Data ate 
prcscnled as means with ranges in parentheses. The 
tympana n| rnaiiy .specimens urc mdisiincl or not 
visible, and hence accurate measureincms of head 
width and head length iveve niii always po.ssibic, 

Osleologicul data were obtained from specimens 
cleared and stained wilh ali/arin Red .S for boric aftci 
ihe method of Davis Gore (1947). and wilh ali/anii 
Red S for bone ami aleian blue for cartilage after the 
method of Dingerkus & Uhler (1977). Osieological 
tlc.seriplions follow Truelr (1979), and Andeiscn 
(1978') tor the carjrus and tarsus. 
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I Hit- dr.)vvinfn wete nuidc willi (tie did ol d Wild MH 
sk'U'OM.opic dtssi'clinj! microscope with aiidcheU 
caineru lucida 

Most licid odsei vations were rniide in (he sjiring ami 
Mimmei ol 1993, al (he type locality at Huiu Mounluins 
National F’aik. and during a lield survey in Oemher 
and Ni'vi.nilier 1993 f/icgcler 1994). Ait letnpcralure 
and iclalivc Inimidiiy were measured with a “Zeal” 
W'hlrling psyctirometer (BS 2K42/66) 

Rciortlings o| the adveriisemeni calls of one 
individual weie iiiade with a Jinny WM-Lm Pro- 
Walk imin casseiie lapc recordoi and a Beyer M-Kk 
cardionl dynamic mieruphone By Ci, F Walson al the 
type locality on J rX’ccmbcr 1992 at about 1.33(1 hours 
L S.'l'. The wci bulb air temperaiure was anil 

a dry -bulb air-tcmperaiure was 9,2°C in the viciiiiiy 
of I he oalling male. 

Recordings ol advciiisemeni calls of several 
indidiluals also were made at tlie type Iciculiu by 
I’ If Hruwii on 30 November 1992 using a Maruiit/ 
SupcfseopO f'-20? ca.sseile recorder and a .Seiinheisei 
Ml. SO elecirel microphone: temperature, s were nm 
mo.isuivd 

file calls wcie replayed on a Nakamichi Dragon 
eussehe reeoidci . with the line oiiipiii direclcil to a k.i\ 
lOenietrics DSf’ JbOII digital Sona-Graph ('alls of 
sullicicril mtensily thal did not overlap tho.se of 
iiciglibiinis were analysed. 'Flu: number o| puKvs in 
a s'cill (dcicrinined by inspeciioii), and moisuicmcnis 
of call duiaboii inisl .iiid pulse icpciitiun rale (as 
puGfs.'s, Irom Ike peak of the Hr.sl pulse to the peak 
ol llie la.sl pulse) were determined fmni the Mavc-ioim 
display ol each clear eall. 

I•()r ihe sis clcai call.s iihiaincd by G F \Vat,soii. 
doiinri.iiii Ircqueiicie.s (H/) were determined from Ihe 
fiowei speelmm for the complete call, wiih the 
mavinuiin and ne\i higliesi peak.s being mca.surcd 
Pulse durarioii, and allaek and decay (imes ol' Ihe 
middle pulses also wort- estimated to Itie nearest 
ntdlisr.cond (ms) from the WaVe-lorm displays, The 
repetitioii rate of tfic calls (as calls itiin) also was 
dtiennined Irom Itiis .sequence. 

r'.iglueen calls Irom the lecordmg .sequence obtained 
liy P B. Brown were analysed, and diiraiion, number 
ol pulSe-S .jihJ pulse rate detenniiicd, As calls i>f several 
individuals am lueludcd, the values are treated as a 
group. 

Systenirtlit’s 

Foul nmiran lainilics are naOvv to Austriili.i Hshdae, 
Ramduc Micodiy lidae smd Leplodaelyl idae 
(Myobniiachidae o| iiiuiiy authors). The new Itog was 



’ Dsvii s M I I9M7I Tavimimy iiml -sysiomalKS ol Ihe genii'; 
I'liriiihvi Ciiay (Aiiui'a Le|)(udae(vtiduei. ftiD The.si.. 
Deparlmenl I'l /tiology. Uni»'crsiiy ut Aili.l.iide Iiapiifil 



identified a.s Itelonging to (he tkmily Lepiodaeivlidac. 
sub family Myobnirachinac, on the basis of: il) 
terminal phalanges knobbed; (2) iniercahiry elentcnis 
abseni; (3) apical eleineni ol intermwHiilmlar'n 
abseni; (4) pceioral girdle arcileml; o) palaiineS 
discrete; (ti) prephai yngeal lolds abseni. (7) alaty 
processes ol hyoaf plate moderately broad and vsing- 
like; (8) cricoid cartilage divided vcritrally; (9) 
intervenchral discs not fused to centra in adults; (10) 
aiiaehnieni of M micnnaiiilihuliin'i' Upon M 
sulwwiutli\ .ibsetit 

Ihe first dime eharaerets exclude die species front 
the Hylidae, and Ihe fuurtli e.xcludes il from the 
Kariidae. wliilsl the llrsl. lourth. fifth and .sixth e.xclude 
It Inim Ihe Microhylidue I he icmaining eharaeleis 
are definitive of the Icptoduciylid subfamifx 
Myobalraehinae (Parker 1940; Iwiich I97l;lylei 1972. 
Davies N87’). 

Littlejohn e/ ut. il993i report 9-12 genera as being 
variously recognised within du- Myohairucliiiiae i he 
now Species cannot be placed m any of lliese eener.i 
on the basis of the Followirig eombinaiion orcharacicm. 
an ap|iareni .iut,ipoimir()fiy of the veriehral eoliimn ol 
fusion ol the piewaeral vertebrae VII and VIII with (he 
saeruiii, presence of a denlale maxillary areti. ific lack 
of vomerine Icctli, piusclice ol a columella, ami direci 
developineiil of die young with a four legged, tailed 
fn.iglei hatching Irom the egg membranes 

File Frog IS excluded specirically from Ihe 
myob.ilraehine genera as hdlows; logcthei whh die 
vertebia) fusion. (I) trom Ansti by the absence oi 
parctUal care by the male, by (he absence ol voDiciInc 
leetfi and by ihc compicic phalangeal formula. (2) frimi 
Crinui (.u'lisn Blake 1973) by the afisence of vomerine 
leelh and the absence of a free-swiinnmig tadpole; (3j 
trom Cii'/icrwM by the absence of vomerine teeth and 
of a projecting dorsul llange on the anterior ramus o| 
ihe pterygoid. b\ (he projecting snout and by die 
granular venlral surface; (4) from Kutiiilvlhi by the 
width of die liases ol the alary processes of (he hvoid 
by the ahseiiee of rrce-.swimmiiig ladpole-s and by dii- 
naiure ol the nmoslerimm; (3) from limiJactyliis by ibo 
absenee off shaped lerniinal phalanges mi Ihe digits, 
by the absence of vomerine teeth and by (he lack ol 
free-swimming tadpoles; (9) from Upemlein hv the 
afisence of hypertrophied dermal glands ami of two 
raised compressed metatarsal lubereles, and by the 
absence of a iree-.swimniing ladpole; (7) from 
Psemltiphrvite by the pre.senee of a eolumeila and ol 
(cedi on ihe maxillary arch, and the absence ofa Ircc 
swininung tadpole; (8) trom .Arenaphnne by the 
presence of a columella and of teeth on the niuxillaiy 
arch, and by the abscnei' of modified phalangeal 
fonnuliic on the httiids and leei. (9) fnmi Myohturarhus 
by the presence of teeth on the maxillary arch, by the 
aliscnec ofa modified phalangeal I'ornnila of the hands 
.ind by (he .ibsense of reinli'ieeinctil ol the- anierjoi 
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piirliun ol thc skull by antci Ktr placeiiK'nl ol Ihc n.isals. 
(10) I'rotTi Mi'Utainiii by the presence iccih I'li the 
maxillary arch, by a large uiviusicrmim, by the lack 
of extensive rcduetion of the palatines laterally. h>' the 
less extensive nasals, ami by the pmjeeiing snout ami 
shape of the head. 

fienus Bryohatrachus gen. nov. 

Type .species: Biyohciiniclui^ iiimhus 
clffinirnm 

1. Alary processes of hyoid plate broad and sving- 
like 2. Crieoid cartilage divided ventrally ?. 
Intervertebral discs unfused in adults 4. Atlachnient 
of Af. iiiiemmiKlihuliiris on M. suhimvUdis abseni. 5. 
Hypertrophied demial glands absent, fi. Small llallened 
inner metutar.sal luheiele. 7 Tiny, or no outer 
mclatarstil Itibercle. 8. Snout projecting when viewed 
from above. V. Maxillary arch toothed, 10. Vomers 
reduced to one or two fragments at edge of choanac. 
II. Columella present. 12. Palatines slightly reduced 
laterally. LI Nasal.s not located anteriorly on skull 14. 
Omosternuni large, imishmom-shaped W'ltli narnaw 
stalk. 15. Phiilaiigeal liirniula of hand 2. 2.3, 3. 16. 
Phalangeal formula of fool 2, 2, .3.4.3. 17. Terminal 
phalanges knobbed. 18. Vertebrae VII and Vlll lused 
with saeruni. 20. Hcvciopmeni direct I'otir legged 
tailed Iroglci lialching fnim egg membranes. 

fJenveil from the Greek hryvn t— moss) and 
butnnho.s ( - Irog), alluding to ihe habit of breeding 
111 moss or moss-like vegetaiion. 

Bnohulrncliiix nimhus sp. nov 
PIGS 1-10 

Hdlotypc: TMAG CI0I2. an adult male. .A(X) m north 
ol' Lake tsperance (146°46'b. 43°I3'30’'S), Harli 
Mountains National Park, 020 in, collected hv D. b. 
Rviunsevell & D. Ziegcler on |8.X. 100.3. 

I’liiaiyiu's: 0 cr O’. 3 9 9 and 2 S.a ' TMAG 
CItKTO. O’, same tiaia as holotypc, except collected 
Lx. 1003; TMAG CIOIO. o’, same data as holotypc; 
T.MAG C1013. s.a.. Ml Spivni (145°58'b, 42°47'30"S), 
coll. D. ZicgcIcr. 21.x. 1003; TMAG C102w. o’., 
topotype. coll P. B. Brown. 28,xij.l003, 4 .MAG 
C|f)25. 9-xameddtu CI024 and C1II25 in amplcxtih. 
I MAG C350. (2 O’ O’). Ml l.a Perousc Base Camp. 
ANZSF.S Expedition .Ian. 1084.. TMAG C345. s.a., 
same data as C350; TMAG CR60, Cf . Ml La Perouse 
(146°44'30"b. 4.3°.30'20"S), ax'ks above Pigsty Ibnds 
on Ml La Perou.se ir.ick. 1.7 km NW i.if summit, coll 
M.. N. Hutchinson & S. Hudson, O.ii. 100(1; SAM 
R4.3671 (cleared and siameil), o’, .same locality as 
hololype. eoll D. E Roiinsevell. 25.xi.l002, SAM 
R43672, O’, same daia; AM R143566 (cleared and 
stained), 9> same locality as hololype. colL D. E. 
RounsevcII, 25 xi. 1002: AM R14.3.565. O. same 



liKalily as holotypc. coll. P B. Brown & l> Ziegcler. 
20.xi.IOO2; NMV D673I0, O’, same locality as 
holotypc. coll, .A. & J. E. Wtipslra. 20.xi.l002. 

Dcjhiitii’n 

■A small sfiecie.s (males 19-27 mm S-V.. females 
25-30 mm S-V) eharaeleriscd by a (ooihcd maxillary 
arch, presence of a columella, lack ot vomerine teeth, 
uiimodilied phalangeal formuLte. knobbed terminal 
phalanges, widely exposed fruniopariet.il fonlancllc, 
prt'SLicr.il vCriehi'ae VII and Vlll lused with the sacnim., 
unfringed fingers ami Iocs, granular ventral siirlace. 
dorsum consistently marked with dark chevron-shape’d 
mark hclw'ecn eyes, pair ol parallel dark lines from 
shoulder along, anterior poijion of hack and pair ol dark 
patches in coccygeal icgion. eggs large and 
unpigmented, four-legged tailed froglet hatches from 
egg membranes, ailvcriisemcni call a scries ol "toks" 
with a puLsc repetition rate of 5.3 6.1 pulses/s. 

DcM ritniim of holoixi’t' 

Maxillary teeth piescni; vomerine teeth ahscni. 
tongue oval, free behind: tympanum obscure. SnoiU 
short, projceling and slightly minealed when viewed 
trom above, overshot and sloping posteriorly when 
viewed in profile (big lA). bye lo n.iris distance IcSv 
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Eig. 1. gen. i‘l sp. HifV A. lateral vie^^ 

ol Ihe head: B palmar view iithanil; iinil C phinliti' viev, 
Ilf root (Hololjpe. TMACi I 012 l. Scale bar - n\m. 
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ihdn interiiarKil span (G-N'IN — 0.7||, Naft’N localcd 
Intcrallv on siioul, diiccttd dorsallv. Canlhus nistrali<> 
"lial^hl. lurcal region concave, facial shelf 
conspicuous. Gye pioniiiiciil. pupil horizontal when 
consliieied. F'ingers short, tnnvebbciJ with nallened 
siibariicular lubercles (Fig. IB), Tcrniinal discs 
undilaled. Palmar lubercles llatteneil but conspicuous. 
Several supernumerary tubercles present: tmgers in 
order of length .1>4>2>l. 

Hindlimbs .shori (ll./S V 0.,'Fh), 'foes relalivcly 
short, unfringed and unwebbed (Gig. 1C); in order of 
length 4>3>-‘i>2>l. Small flattened inner 
metatarsal tubeivle. and liny rounded outer metatarsal 
luhcrelc. Suhartieular iirbereles small and not 
prominent. 

Dorsal surface sparsely tubercular, tubercles linear 
along length. Prominent tubercles on dorsal surface 
of legs Ventral surface granular with well -developed 
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Fig. 2. Rt\i>!i<ilnuiiuxmmhiu gt-n et sp. nov ,A. iJiusnl.srctal 
•imJ tJ ventral views m lite (Piauivpe TMAfi UKW) (Photii 
J. V..SS) 



coarsely granular pelvic patch. Small hifurealed 
uirfirnhriated cloacal Hap. 

Dorsum dark tart in prcscrvaltve with chevron- 
shaped black tri.iik between eyes, paired elongated 
black markings from scapula region, and paired 
moderately elongate black patches in the uxieygeal 
region. Canthal stripe anterior to nans, through lorcal 
region and eve to axilla. Pale patch beneath eye (Fig.s 
I, 2). 

Ventral coloration chocolate with cream spegikling 
(G'ig. 2); dark chitcatlaie suffusion t<n throat, I’aired 
vocal slits postermrly al angle of Jaw. 

Colour iu life 

Dorsal surface shades of dark bmwn. Darkest brown 
inarkiiigs dislinclivc varying in intensity and ixvuri ing 
bilaleially in pairs in the coccygeal region and in 
ussociation with .scapulae Coccygeal pair lie wiihin 
region of paler brown or ‘‘ground" colour, mg hidden 
when colour intensity changes. Larger patch of dark 
brown occurs between .scapulae and anleromedially 
which, when at darkest, can conceal upper pair ol 
hilaleml markings. Chevron-shaped mark of dark 
eoloui between eyes. .Small while patch above cloaca 
Limbs barred with dark hrown. Other broad dark 
brown patches occur along paler brown Hanks- Dorsal 
surtaee ot snout ami inner thighs unmarkctl and paler 
hrown or "ground" colour. Paired canthal stripes from 
iiari.s to Hank broadest in lympatial mgion Dark brown 
canthal stripe pas.scs Ihrough most of the eve exeepi 
uppormusl part of iris. Iris dark brown below aiul 
inde.seenl gold above facial stripe. Lower stripe of 
white or cicani. commencing between eye and nails 
and varying in width being narrowest, or w'ilh lower 
s^dge notched, below eye and including neitliei lowei 
eyelid nor tippet lip. Ventral surface dark brow'ii 
covered with iriegularly-shaped fine white spots of 
similar size extending over the limbs and someliincs 
lo lower Ihroal. Chin soiiieltmcs paler and less spoiled. 
Pale lemon-yellow tint on p.ilcr parts of throat .and 
forelirnhs. 

Dimensions (mmj: S-V 22.6; TL 8,2; E-N 1.7; IN 1.4, 
E 27, 

Vitrialion 

There is lililc Vitrialion in external morpholog)', other 
than colour pattern. The protruding snout is not as 
pronounced in all puraiypes, in those in which it is 
most developed, it appears to be thickened and whitish. 
The legs are uniformly short (TL/.S V = 0.35 
|0.3I-0.38|). and the head usually longer lhan width 
(MI/HVV-l.Of) |(),%-|,23. n-9|). Thcie is 
variability in the relationship between eye-to-iiaris 
distance and intcriiarial span (G-N/tN = 0.8d 
|07I-I.I2|). The tympanum is obscure or indistifiei 




A NIW GENUS Gl- I kOLi [ROM SOU I'llt-RN lASMAMA 



(fijes I. 2). IbeN arc uniConnly unlriiigcd. hui there 
IS vurlahility in development ol the palmar lubcreles; 
in '['MAG CIU09. these ate particularly pnniouMccJ- 
VVhen present., the outer metatarsal luberele is tiny and 
the inner meiaiarsal tulierelc usually llattencd A tarsal 
Idid is present in TMAG CIOIO. Rugosity ol the dorsum 
vanes but is not eonspicuotis Ventral granularity ol 
the belly is variable. 

The ground colour ol the dt'isum and the estept and 
nature ol the markings varies. The three pairs ol dark 
markings on the dorsum are consistently present The 
markings between the eyes arc chevron-shaped, whilst 
those in the scapular region are olien lyraie and can 
vaiy in length, oecttsionally almost coalescing with the 
coccygeal pair. 

Dorsal coloui varies from very dark htown to grey- 
brown or Ian, and, in darker specimens the tuuerior 
pair of markings becomes obscure and often merges 
with the suprascapular pair. Hie ciKcygcal pair always 
contrasts w'iih the general bixly colour and is distiiieiive 
trig. 2A). 

A pale or tan niiil-vertebral stripe is present in several 
specimens, and iieeasioiially a pale medial ventral 
stripe is present in paler specimens, 'fhe ventral siirlacc 
can be dusky grey vvilb white spots, or pale w ith dark 
spots. The throat is always pigmented, hut added dark 
suffusions arc pre.scnt in calling males. The Ihroai has 
a salmon iridescent hue in life, and a lemon eoloralion 
often occurs in the axillae Reddish patches occur along 
Ihe lower thinks and in the inguinal region. A pale spot 
often occurs ahove the cloaca. 

I'hc pale stripe beneath the dark cumhal stripe of 
(he head varies iii extent, maximal development being 
shown in f-ig. 2- 
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(Twi'o/ogv (based on .S.AM K4.Vj7l) 

.Skull poorly ossified. .Sphenethinoid ossif(ed 
medially, widi os.sifieation ex(eiiding ariteriorlv 
between Ihe na.suls dorsally and vcnirally Cartilage^ 
of nasal capsules arc considerably calcified veiiirally 
(big. 3). Proritie and evoccipila! superlleially fu.sed by 
e.xtcn.sivc culcifieation giving short and stocky crista 
parol ica. F..xoecipiial calcified dorsomedially and 
vcntromcdially. Crista paroticu not articulating witli 
elongate unexpanded otic ramus of squamosal. Carotid 
canal roofed on froritopafictals medial lo well 
developed cpiotie eminences. Occipital condyles 
widely separated. Froniopaneial foiUunclle widely 
exposed for approximate lengih of orbii. Anterior 
c.xlremilics of Ironioparietals extend anteriorly lo 
anterior margin of frontoparietal fonlanclle. Orbital 
edges of fnmtopanetals slightly curved and angled 
slightly posterolateral ly. Nasals moderately well 
ossilied, approxiiputely triangular and wids'ly separated 
medially. Maxillary piocess short, and widely 
separated Irom well-developed preorhital process of 
pars facialis of maxilla. 

Palaliiies inoderalely lobusi, redaeod slighdv 
latcially and curving posleromedully to overlie 
sphenethinoid at unierior extremities of orbii 
Rarasphenoid niodcnilcly robust wilh moderately 
broad, deeply erenate euliriforin process extending 
•approxiinalely -h length of orbii in veiiiral view, Alac 
moderately short, relatively broad, extending slightly 
piislerolaierally, not overlain by medial ramus of 
pterygoid. Pterygoid robust; anterior lamus in long 
eonuicl with maxilla anieriorly, and w'lth base ol 
squamosal shaft and with cartilaginous quadrale 
posteriorly. Squamosal robust, wilh shon rygomaiic 
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l?lt 

rurnu.N and long unoxpandL'd oiic lanius tun overlying 
cfivta paroiica il-ig, .M 

Mattilla and prcmaXilla deiilale, Palatal slid T deep 
with wdl-dcvdopcd palatine processes ot pieinaxlllae 
not abutting medially. Well developed pterygoid 
process of maxilla. Alary processes of pceniaxillae 
broad at base with iiarrowei' posterodursal piojeetions^ 
slightly er.tneave. Vomerine Iragments present on edge 
ot choanae on right hand side. Bony eolumella present 
(Fig. 3) 

Peeiural girdle areifcral and robust (big. 4AI. 
Omosternum large. iiiusIikx'ii) shaped with an elongate 
narrow stalk; xiphistermim also large and mushroom 
shaped, with a shod broad stalk. Some caleil'icalion 
of xiphi.siernuin and cpicoiaeoid eartilages. Slcinmn 
eariilaginous. Clavicles moderately slender, curved, 
poorly separated medially: coracoids robust, 
moileratcly widely separaied medially Scapula 
bieapiiate, longer than clavicles. Supraseupula ahuul 
V' ossified. 

Higlit mm- imbricate pioeoeluus presaeial vertebrae. 
Veilebm Vlll fused with sacrum and with vertebra VII. 
Vertebra V|l fused w'ith veilebra Vlll and willi sacrum 
I Fig. 5). Transverse processes of verlebra IV willi 
bilateral aiiomally (Fig. 5). Sacral diapophyses poorly 
expanded Relative widths of imnsverse processes: 

lll>IV>II>.SD>V> Vl>Vll > Vlll 

IJrostylc bieoiidylar with dorsal ercsl extending 
approx. '/? length. .Small rounded dorsal prominence 
on ilium (Fig. 5) Dorsal protuberance not proinineiil, 
llial crest absent. Pubis ealeilled. 

Humeru.s with slrorigly-developed deltoid crest 
anteroproximally. Phalangeal liirmulaol hand 2.2,. 1..T 
Carpus of six elements exhibiting moderate torsion. 
O. radiale and O. ulnaro present; O, ladialc larger of 
the two. Both elements artieiilale with O. radioiilmi 
pro.ximally and with each oihcr postei-oinedially. 
Disially. both artieiilatc with large transversely 
elongated O. ecntiale posiaxiale which articulates 
disliillv with buses of O. inclaearpi III. IV und V. 
Moderately well-developed llaiige extends from 
lateropniximal citrner. Small Ciileified palmar sesamoid 
proMiiially on ventral surface (Fig b). O. cent rale 
preaxiale arlieiilales laterally with O radiale. disially 
with O. cenirale posiaxiale and with eaipal elcmeni 
ol O. distale curpale 2 and O. distalc earpalc .X and 
luteriilly with basal prcpollical elemcni. 

Carpal element of O. distale earpalc 2 articulates 
wiih carpal elemcni of O. distalc curpale 3. Distal tips 
of terminal phalanges knobbed 

Phalangeal formula of fmit 2.2,,3,4,3. C). libiulc and 
O. fibulare elongate and fused at either end. Bones of 
approximately ecjuul length. Two distal tarsal elements 
present. Lateral deiJicnls largest, lying at base ofO. 
metatarsus III and extending laterally to artieiilale with 



medioproximal side ol baseofO. metatarsus II. .Second 
element appears to be result of fusion of two elcnienls 
and lies (It base and slightly lateral to O metatarsus 
II. and arlieiilales with ha.se of O. nielalarsux I and O 
eentralc prehallueis, Dislal prehallieul element small 
and knobbed, calcified. 

Hyoid plate longer than bmad (Fig. 4C). Base, ol’ 
alary processes occupying Vi to 'ai of lateral edges ol 
hyoid plate; not pedunculate. Anteromedial proee.sses 
of anterioi hyalc long and slender. Po.sierolatcral 
processes ol hyoid plate irregularly shaped, moderately 
long K)Stcrior cornua ossilicd 




Hg 4 fir»>hoiniiiiu.\ nimhi4.\ gen. ci .sp. nov . A- iIoimiI view 
III lilt jxxtoral girdle B lateral view ol ihc ilium; C. ventral 
view irl ilie hvoid (SAM R4tu7l) .Seale bars = I mm 
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Fig, 5, Bn'ohalmchus nimbus gen. ct sp nov, : A, dorsal view of the vertebral column B ventral view of vertebrae VI. 
VII and VIII and the sacrum (AM R143566.) and C, ventral view of the vertebral column (SAM R43671). Scale bar = 5 mrii. 




B, ventral views of the carpus (SAM R43671). Scale 
bar = 5 mm. 



Variation 

Paratype (AM R14.3566) has been cleared and 
stained In comparing this specimen with the de.scribed 
male, it is apparent that the latter is probably a 
senescent specimen on the basis of the high degree of 
calcification lacking in the larger female specimen. For 
example, calcification of the nasal cartilages, of the 
omosternum, xiphisternuin and epicoracoid cartilages, 
of the tiny cartilaginous prepollex and the palmar 
sesamoid is lacking in this specimen. In addition, there 
IS less calcification of the crista parotica region between 
the exoccipitals and prootics. 

Consistent with this view is the lack of ossification 
of the sphenethmoid between the nasals dorsally and 
ventrally, and the lack of f usion of the medial tarsal 
elements. Remnant vomerine fragments occur on the 
edges of both choanae in this specimen. The vertebral 
anomaly on the transverse processes of prcsacral 
vertebrae IV is not present, but fusion of prcsacral 
vertebrae VII and VIII with the sacrum is consistently 
present (Fig. 5). 

There is little variability in other skeletal elements, 
other than in the palatal shelf of the premaxilla which 
is much more extensive in its articulation with the 
palatal shelf of the maxilla. 
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Ahvriiscmciu ail I 

Mules cull from ihe ground Mirfucc beneath dense 
vegetation, and from prepared breeding ehainbers 
within cushions of sphagnum orcdaphic liclien. Male 
adverti.semcni ealls are heard in loud chorus, ditintallv. 
in spring and early summer. 

Tlic rollovving description of the advcniscmeni call 
(Fig. 7) is ba.sed on the sequence recorded by G. F. 
Watson, fhe call is a single quasi-periodic pulse train 
with a duration of ICM)h-1281 ivis (mean = IIS'?), and 
cr'nsisi.s of a scries of 7-8 (mean = 7.5) short pulses 
(durtition: range ~ 7.2-1U.4 ms. mean = 8,74 ms) with 
ri.se limes (attack) of about 1,0 3,5 ms and full nines 
(decay) of about 4.n-5.d ms. The pulse rates range from 
5.3 to 6.1 pulses's (mean = 5.74) (Table I). The calls 
are repeated at a rateol'2.65 cnils/min. Aliht.>ugh there 
is a wide spread of spectral energy (as a consequence 
of the short risc-imies of the pulses), ihcrc arc two 
dominant frequencies of equal energy at 21(K)'2140 and 
2680 11/ in three of the calls, there is only one peak 
at 2140 H/. m iwtr calls, and in the remaining call there 
are two peaks al 2120 and 2740 H/. (with the lalicv 
being low'cr by 2 dB). 



The values obtained from each of the 18 calls 
recitrded by P. B. Bnnvnaic presented in the recording 
sequence in fable 2. From an inspeciiim of the 
tmmbcis of pulses and dominant frequencies, it is 
suggested that calls of three rtr four individuals may 
be included in the sequence. The values for call 
duration, number of pufses and pulse rates, although 
of greater range, include those of the individual 
recorded by G. F. Wat.son. The dominant iVequencics. 
where nietisured. hovvevci. are lower, ranging from 
1540 to l%0 Hz. 

Ctillin)’ [icriiij 

The calling pcrkxl In alpine habitat is sc.isonal. Calls 
in chorus were heard at the type locality from early 
October to late December. Earliest calling heard wa.s 
in the Hurt/ Mis on l.x.1993, and the latest al Ml 
Norold |I46°I5'40"F. 43°15'30''S), on 2.iii.l994. 
Chorusing occurred in ram and whilst snow fell. 

In early spring, calling was interrupted frequently 
by heavy snitw falls, and recommenced when thaw set 
in. During summer, calks ceased during the warmest 
part of the day at temperatures above 15°C and as the 
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milliseconds 

t'ig. 7, A wave li'tiTi display ot an advenisement call of a male of llry/ihiiimchus nimbus, gon. et sp. no\. recorUed at a 
wet hulh air temperature of 8.5°C, in the Hart? Mountains. The depicied call is ihe first of the series recoriled hy 
U, F. W'alson. iSee Table 1 for nioie iiidninatioii.) 
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* iiuUpciml nf bund: secnnd peak at 1820 Mz. 



vcgoliitinn dried oul Individuals eallfd in ein'l 
conditions during the early iriorniiig and in the evening 
( l0:0(l-2 1 :00) at Ml Ln Peroiisc on l.ii.lW4 (S. 
Corbcti pers. eoniiii. i. I lugs were not heard at night 

Zicgclor ( I W4) observed eallitig in air tciiipcralurcs 
of 4 5-l2°C and relative hiiniidities td 624)4'^. The 
I'lequency of calls heard inc reased when there was 
precipitation, 

Bella wiaiir 

The species is crypio/oic, and was collected during 
spring and summer, railing nales were collected t’n>ni 
the surl'acc ot the peat beneath coarse, low vegel.ition, 
from within breeding chainlrcrs oi nests, in cushions 
ol sphagnum or oihei siinilai plants, beneath rocks 
(Ziegcler 1994). or under branches lying on or 
amongst vegetation, Kemales were foiiiid in breeding 
chambers with a male or. when tmiles were chorusing 
ill spring, on the surface of the vegetation. Males 
continued to call even wlien leiiiales occupied the .same 
chiimher. 

At the type localilv where a huge population exists, 
individual frogs are regularly spaced, remaimng 
hidden. They appear not to aggregate or to use open 
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Fig K. A. Nesl n( Brwnhalrm hus nimbus gen. el sp. nov.. B suhjipine inoiirlaruJ habilat al Karl/ Mis; type' liiealitv in 
middle distance viewcrl Iroin the track (Photo .1 E. A . Wapstra); ('. subalpine iriwrlaiid habitat at 8(K)- IllOO in alliiude 
al Ml Hesperus, I). Implicaie rainfore.sl habil.il al over 7.''() in allilmle al Ml Bobs. 
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& Sww.itl I'tSSi; C , dul'.al views orinijilcis 



surlaec waler. None was collected during autumn or 
winter. 

I.ocomotion i.s by craw'Iing or walking. In the open, 
f'ntgs usually crouched and lemairicd still until 
disluilicd and Ihcn sought cover. They jumped or .swam 
only when forced. In captivity, both sexes displayed 
thigniotropism by fomiing individual cavities in which 
to shelter in loose sphagnuni. I’hcy entered Ibe 
sphagnum backw'ards. 

D(‘\'cloi>itwiii 

The species breeds iii spring, laying eggs in nests 
in moss or lichen. Nests ate concealed spherical 
cavities (3..5-4.(l cm in diameter) in clumps of moss 
approximately 2-f> cm below ihe siirlacc (Tig. 8A) 
They cun be exposed by purling the stems ol moss. 
.Single males, male-female pairs (sometimes in 
amplexus), eggs, or froglcts were found in ton nests 
in a small area of the lype locality on three visits 
(24.xii.lW3, ll.i.lW4 and 28.i.lW4). On the nist visit, 
live nesls W'civ found. One contained 6- 10 eggs, another 
contained five froglets (Fig. dO), (he IhinJ held a single- 
male frog, and the remaining two nests each held a 
male-female pair of adult frogs (one pair included a 
gravid female and ii male in amplexus). On the second 
visii three nests eonlaining eggs were tbund. Two 
contained 13 and I4egg.s. Tho.se in the remaining nest 
could not be readily counted as the jelly surmunding 
Ihem had begun to merge. The last visit produced two 
new nests, tme eonuiirnng y eggs, und another 
containing 5-6 froglets. haeh nest was found in a 
separate cushion ol rnoss. Other empty and possibly 
disused nests were tound in adjaecnl patches of moss 
in the same area. 

Eggs eonlaining embryos (Fig. ^B) at stage 5 of 
Ti'wnscnd & Stewart (1985) were located cm 10. xii.9.3 
hut not in nests. Two groups of eggs were found on 
the surface of the vcgelalion and contained three and 
six eggs re.speclively. The latter included four dead 
embryos inlcclcd W'ith fungus. 

The mean diameter of 1'oi.ir of the newly laid eggs 
found on ll.i.94 was .V49 inm (3-3.3-.3.65), and the 
mean capsule diameter w^as 1.3.57 mm (13.02-14.13). 
They w'crc surrounded by a single jelly membrane (Fig. 
9Al These eggs cannot be ascribed to a stage as foi 
the direct developing EleulhvnHhictyliis niiiui 
(Townsend &. Stewart 1985) 

The mean S-V length of five meUuiKii'jvhs was 
6.0 nun (5.4-6.35) and the mean total length, 14.51 inni 
(13.97-19.05). fail length varied considerably (Fig. 9C). 
Tail muscle is well developed and, tail fins narrow, 
ei|ual in width dor.sally and vcnirally. Tail fins do not 
appeal to be vaseularised The body is heavily 
pigmented; that on tail mii.scle being finer and (hal on 
tail fins patchy. In life the body and tail arc coveted 
with fine white dots. There is no cluacal tail piece 
The inoiith extends beyond the eye and the fingers and 
toes appear to be fringed. 
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Ihih'mit 

Bnohittnulws nimbus is IcuitiiJ in snbnlpinc 
MKHirluml (r'ig- HC) ;ind implicate ruinlitrcHi in suulhcm 
laMTiiinia (Fij;, SD). It is icsiricted lo poorly-drained 
sites I'mni lowland to siibalpine localities t/iej'cler 
IW4). The soil type is peal overlying sandy or stony 
siibslratc iZiegeler W94>. It occurs on Pre-Canibrian 
nictamorphics. Upper Curbonircrous-Pennian 
sediinenlury deposits, Triassic sandstone and 
Pleistocene glacial detxisils. 

I he subalpinc moorland comprises a diverse range 
of plant communitiesi Five recorded communities are 
I'-l'tWris st'ipililbliii-LmiJiiilisnui mmus-Gk'icbcnut 
tilpmu I'ernland. Li'iUiis/wnnimi niiuluin-Guliuiu 
,i<rti//<//.v-t. minus tall shrubland (both occur at Hart/. 
Mts |Fig, 8B|), serpililc'liu-Riihvij scnpiirin low 
shrubland with .■■l.oe/m iilpbut, G. alpiiiu and t. minus 
(Aduiiisons Peak 1146°49'F,, 4.1“2I'S|), E. xerpitilhlia- 
Melaleui'ii Si/uatiwct open heath (Ml Sprenti aiul 
Curpiki ulpinit hiiphvsis tusmuniru hcrbfield (Ml 
SprcnI. Mt Hesperus |14b°l4'li, 43°07'2()"S| [Fig. 
SC'|) (Zicgcler IS)94|. 

The implicate rainloresl conimunilies are tlorisiieally 
complex. The shrub layei’s are den.se and species 
diverse at all altitudes .Ai higher allilude.s the dominant 
irecs are Nnthofu^us cunuini^luimii . Huaypliia 
milli)(Uiui. ■irbiiiiax'is xuluninoiik's, Nmhofagus s;uniiii 
and PlnUnclMlus uspUmiilolius and the ground cover 
IS tlen.se ino.ss andAir.'l.v/t'/hi iilpinii (Fig, 8D; T-V) in. 
Ml Bobs I4f)°36't. 43°18',Sl. At low altitudes N. 

I uniiinfihiimH . Meliili’ui ii sipiarrosu and P. 
iispbuilifoliwi are dominant and ground covet is dense 
moss and BU-i Imum nvm.v/t (Alexander Creek 
l4b‘M5't. 43“26'S) tZicgeler FW). 

I he climate is in the perhumid cool /one ol Gcniilli 
(1972) but IS cool and consistently wet, The mean 
annual precipltaiion is 25(H1 mm in large parts of this 
region and i.s received as ram. snow, hail. fog. nitst 
and frost evenly distributed across the setisons (Bureau 
of Meteorology 1991). 

Dnirihurum wul uhumlamr 

Hryohulniiiius nimbus occurs in mountains in 
soulhern I'asmania south ol 42°48' latitude (Fig III). 
It is known from l.‘5 localities, iimstly described by 
ZIegeler (1994). that range from sea level to HOD m 
in an area approximately 80 km x 50 km. The 
localities are hounded by MtSpreni in the mirih-west. 
Hart/ Mis in the north-east. Mi I. a FA’-rousc in the 
.stiulh-eusl and Bathurst Harbour area in the south west 
(Fig. 10). All localities arc sciulli ol the Muon River 
and Serpentine River and none is over 40 km from the 
sen. At the northern and eastern edges of tins 
distribution. B. nimbus is confined to .sues above 8(X) in 
altitude whilst in the souih-wesi, its range descends 
to near sea level. 



Hundreds of male.s were heard in elioriis at the type 
loeallly during spring 1992. Other large population.s 
occur ai known locations t/.icgeler 1994). Although 
geographically restricted, the species is abundant 
within available habitat, and calling males weie 
estimated to occur at den.sitie.s of O.l-I.O/nv- 
.Searehes conducted lunher north at Philps Peak, 
fviidall Range, Ml Field. Ml Anne. Mi Weld and Mt 
Pielon laded to locate the species de.spiie the presenee 
of suitable habitat and weather eondilions (Ztcgeler 
1994), 

Ciinscnutiim slulus 

The species is .secure. .All Kx.'aiioiis where it has been 
iccordcil are in reserves, as is most of Ihe suitable 
known habitat. Its habitat shows evidence of no fire 
Ol only very low frec|uenues of lire. 

Hrymnliif’y 

From the I.aiin nimbus (= rain cloud), wilh 
reference lo the habitat of the species. 

Common nunw 

The name "moss froglel" has been coined and u.scd 
fur this specie.s (Ziegelei 1994) 
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Fig. 10. Dislribulioii ol Bi v<iiArimt/iro' nimOio gcii. VI sp imv, 
111 somhern Tasmania A. Souiheusiern Aiislnilia, anil ft. 
loculised ilislnbulnni in Tasmuniii. Closed circles are 
localilics I'rnm wtiich specimens have been eollEcled: open 
inumhcrcdi circles are call rccoids 
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Compurison with niher spcrics' 

BrytiuiUiulms iiimhio dislin(.'U)sheiJ Irum (Mhcr 
rnyobalrachine frog.-i in Tasmania in (he liillowinj’ ways. 
TIk' species IS not associated witlt bodies of open 
surface water, It is most likely li> be- confused wiHi 
sympatne RtnwtfUu lasiiutmcntiis from which it can 
bp diMinjiuished by relatively -.shim, unfrinjted toes and 
bv the lack ol brilhant carmine patches iisiially present 
on the Hunks and the concealed surlkcc of the thighs. 
Ihe call 0 ) R. UiMiHwiciiiis is a ejuavering “bleat'', 
slow ly and irregularly repeated (l.itllmohn 1970) and 
Its inic mliahitat includes vegeiation on the margins of 
open and running water. R. si^nijent ha.s relatively 
long, fiingcd toes and is found in the vegetation on 
the iiiaigin.s of permanent or temporary w-ater bodies, 
rhf call i.s a series of short rapidly repeated notes 
"Cl ick Cl ick ehi'k crick” (Manin <t Littleiohn 19X2) 
(ian riiiid liicyis has a rounded snout with a .smooth 
veittnil skin w hirh is usually boldly marbled with dark 
brown markings. The species is lound in dry 
scIcrophvH (open) forests at low altiiudes (Manin A. 
l.illlc)ohn 1982 1 These uulhors describe llie call as 
a harsh grating Vra-a-a-u-ack cra-a-a-a-ack, crack- 
crack. crack”. 'Phe other myobatracbinc species in 
rasriiania is P.\fiuliiphr\ne seminMnnoniUi which has 
a smooth ventral surface .strongly marbled in black and 
wline. The head is rounded and the undcrsiirfaLL- cil 
the thighs are bright yellowish orange to orange in life; 
the call IS a short, harsh “creek” repealed slowly and 
irregularly (Martiri & Littieiohn I982) 

Campunnivy imiifrial ewmitit'd 
Airtiuphryne iitiHwin: U.A/ B.'t.'U, B.S4I, B7f>2, 
,'\?79 81, A760-I. al.s.vu JtirJiii/(limi: U.A/ Criniu 
lIAZ B754. Al.WIb. Gt/nriiiiti Uicm' S.AM 
R42bOB. R8982A.K. G. laii SAM R5787A. G. 
viitiiritinii: SA.M R9425 |2|. Myiihiitruihiih gorr/i/rr; 
U,'\/ B49I. B5.'4-5. B7S7. A759. Runn riuid ha.\y<clti 
UAZ B75(}, Riwiiii’lUiHlitifitui: L AZ BI927. BI9T5 R. 
r/rsermo/o. UAZ Bld.fO-.'ll. R g/uurrri. U.AZ Al91 
R iiisi'tiiUfem UAZ A192. AI9.S, B929. R. 
piiriinii’iiipra: l.>AZ. .A18S. B1972 .Tl. R. rvm"Ut: UAZ 
BI928-9. R. ripaiKi: UAZ A184. AIS'». AI9X R 
MHiiifi rii: U.AZ A 193. AI97, B89X ')?K R 
MthinsiMinJeru. UAZ. A190. R. totr/rumciivA. liAZ 
.M8f) Rsfuduphrwi' \fnumonnnmui: UAZ Bti3(i /' 
hihnmi: L:AZ A377. AI72. B532. B.‘>4A. /’ aniiKcu. 
L AZ A2(HI. B-S37. R764. R >^ue/iihiri: lAZ A199. 
ITS 3 9. B765 P. ocvhUntulis : SAM IU7.S22 
hnnUu-tshiy OiUtirmunx: UAZ B7S‘J. .\2l).S-h. /' 
fiiimcllciisis' UAZ .•\3<)2. A’ rlK-phiki.s: UAZ A???-^. 
B7.'>2. Upenili’iu tJliyswui: S.AM R4t)l4fx V, arivhithi. 
SAM RI7347. U. iupfiv. U.AZ .AS72-8. L'. hiirfuli.v 
UAZ A8CI.3, BS62, A22A IJ. nipiiiiltiia. SAM R2958r> 
G. t ni.ssd: LIAZ A869-70. B87I. R4S.3. B486. U. fimii. 
SAM R29603, R29A06-7 A', ;^loiuluhiMi: SAM 
R27082 V. minuhtui: UAZ ASIS-S2h, B397. 15479, (< 



laevisiiKti: U.AZ Ablll, B8I7. C liilttimmlti L'AZ 
A7fi7-8, B89p, B812. A799.80P, V. IHthiohni; L AZ 
AI7I2, AI7I7. BI7L3-I7lfi. V. nwruiii NMV U23b3A 
U iiiicnwu'ii'.v UAZ .AI722. U inimiilci .S.AM 
R29(i42-.L R29f.45-6. V. niiuhfixi. LIAZ A582. 
A880 9. U. niaoio UAZ 1012. AKI13, ,AS16, B814 V 
uilpit U.AZ A.39|.4. BXf)4 f/ irni hvilffiHii l,iA'Z 
A621. A8V2-4. A.39.s f>. LI isUri: NMV U2.5b39..SAM 
R29659. R29652 

Discussion 

Bryohiitriiihus nimbus e.vhibiLs a number ol Liiui.sual 
k-iiiiircs in Its morphology and tcproduciivc hiology 
M.my of the character.s coniribuling to llic recognition 
of the genus and species are influenced by lieterochainy 
in other myohaiiachinc genera (Oavics 1989). The 
presence of teeth c'n the maxillary arch, reduciiun of 
the vomers and absence ol vomerine teeth, presence 
ol a eoliinicila and reduct ioa of the palatines, laterally, 
are all presumed labile tcaiores that vart 
intragenencally in e.g.. IjprrolrUi aitd LYmht ismisK 
Meyer r'l iiL I982|. However, none of these feaiures 
cither singly or in combinaliori is deliniiivc o| 
Rnobiiinitlws. All ate coupled with the unusual 
leaiure orfusion of the postcritir ponion of the vetiebr.il 
eoluinii with the sacrum, 

Vertebral fusion.s lend to he in an anterior, 'posterior 
sec|ucnee (Trueb 1973), and lusioris ol presacral.-, VII 
and VIII with the .sacrum are unusudl. The nature ol 
ihi; fusion cannot be described as a pres,icral shield, 
as known in a lew- laxa including Rni<tncephitlu\ 
t'ppiphiimi iBrachycephalidaei, and thought to be 
protective on the basis c'l terrestrial ism exhibited by 
sucti laxa fPruc-b |973l. 

biisinns approaching that .shown by B. nimhus have 
been recorded in the Buforiidae le.g . Dithnuinipn\ 

see Gf.indisoii 1981|, ii| /)m/;of«i/r.s (Trueb 1973), and 

in the Pipiduc; allhough Itie fusions repotted in 
pM'iHlhyint iiiK hifu.y and HvriU'iuubirti!> by Caniiaiella 
& I'rueb 1 19,88) ate Uift'ireiJ. and not idenulled by 
remnant vertebrae oi recorded spinal foian'ina 
vertebral fusion in Pipn myerd more closely 
approv.imates that in iJiilynampts (Trueb 1984) .Mone 
of these faimlics is native to Australia. 

•Although conlorming to the niyxibairachme pdiieni 
tlie wictih of the junction of the .aUiry pmccs.ses with 
the hyoid plate is not as broad as in most other genera 
and approachc.v that sliovvn by Hie emgniatie genus 
Rht><ihiiinuhus (Itavics & Buiion 1982; Mahony itnl 
1984), rile subtyinllidl placeiiieni ol which reitianls 
evmiciilious (Tyler 1989. Lillteiohn el til, 1995), 

Perre-slridf egg deposition and direct developmeiu 
have evolml ,a numher of'ilnics in Austr.ihan fmgs 
( Mailin |9b7) Reproductive modes include complete 
inlracupsulai development (e.g. in (he nuetoiiylid.s 
Sphi-niiphiyiie and <i)piu\iiliix), through hatching ai 
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.1 rcliilivt'l)' l.ilc si:igt’ in cJiUoy.ciiy ihc 

myi'liitliadum; t’\etutoi>linrw} ncin-swimniin}:, m^n 
(I'Oitiny larviiL- llial arc sutyccl Ui I'li/aitc Rimus "f 
|i:iicntal caa' (c jl . Ihf myDbatracliim- .■Isvii anil Itu; 
rhi'<'hairai.iitm’ Hlit'nhufrtKhus). All of llitsc yraJjriun;< 
lit Jin-i.t ili'vcliipmi-nt aro lininil within itu; 
Msolialradiiiiac. anil K.'cnului.ti'ic lllodi- tiin 
sniiu'liini’s vaty iiilrayciifi ii;ally. \ii t'.\a(U<>f>hr\ne. f. 

diffcri. from tongcncrs in laying cpps in wiihT 
ami thus not ri'lyiny upon llooilnij! ol ul-mn to imiiaii.' 
luiithiny of lurvac ul laiof slaao-i (Main I‘«i4; Hra.lfoni 
lA Scyinour WS.'i). whilst in (Ifinriiiiii, iJ. ri'.ifo am) 
(j. Itiivti do not have frcv KWininiini: larval slaves (Main 

al. I‘>y^; Mam I'.Ri.t). 

Iniravapsulai dL'vclo|)i)iciil is known for itic 
immols piv uyncra Myiihaimchus and Arciii>[>hr\m- 
(Roberts l')8l. 1984). nml is interred lor Mnoi rinir. 
( Main I'/ ctl. I9.S9I. I'Iil’ larvae ot (Icocnnitt nru'ii me 
inaVlivc in broken down eyg capsules which lih 
shallow (lcptessK)iis in damp soil or in llie lOttcii 
centres of hollovv lo^s ( Main er ul I9.‘id) I .anvil lilt- 
ol It. lull'll resLMiihles that ol G. rnsen (Mam htM.i 
Sik h larv.'ic are highly niodified. having no iiioiilli ili.se 
a large yolk siu . and an elongate tail (Watson Hi M.iriin 
Id/.)). I hc sliuctuic ol llie tail icpoited foi ty. 
is .similar io Ihal observed in H iiinilw.\ Iroyleis. 

Alihooyti details of Ihc lilc history o( li nhnhus haw 
not yet been dcsuibed, our limited data indKaic timi 
devfltipmeni is iniracapsiilar iiitlil Ihc linal .sluj'es ol 
iiiciaiiiorphijsis. and that the froglcis sgiy in the nest 
wilt) die broken down egg capsules until the tad is liilly 
re.sorheil and iiieiiimorphic climax is reacticil. 

Ttic ilianielers ol the eggs al V) ■).? rnin an' sriullcr 
itijii ovarian diamclcis ictoided foi AitiiuplirMH- 
iiituiiJii and egg diameters in M\f/hitlnuiuj\ y^iuihlii 
(RotH-'its Idhl. I'tKd). but within the range a-vo|ded 
lor l'st uil<>phr\m spp. and lor Gfoi riniu viili'niwu 
and C. hum (sec I'ylcr l')8‘) forcompihition of data) 
All ol these sfiecics exliibll Idrins ol itireei 
devciopnieni Capsule diameter is pailieiilaily large, 
beinii almost double Ih ii rsvoaled in the field for 
.Mytihalnuhu.s i^ouhhi and l..k tunes that ol eggs 
liydruicd in ihe laboratory t Roberts l‘)8|) Cliiii h si/'c 
compares elosely vMlli those ol luhei ilneci-devehijuiig 
species I I'ylei idS'.J). 

houi othei liisiiuinian spea'ics (kuuuh llu uf;/i'lrr.i. 
K UtwHWU'nsis. Gi'inriniii hwyis, I’xnulophryuf 
sruiiniivvif/iwu) have advertiseriienl calls eoniposerl 
(itinnns of pulses. I he short pulse traiii.s o| R nimhiis 
are siniilai to those ol A’, vripu/err/. I'Ul ilic eall 
repeiiiion r;iU-.-; ami pulse repetition rales ami doniinaiu 
liei.|ueiieies me higher in this liiUei s|Tceies (I itilciohn 
IVW, IdVU). flic call ol H. iusnutmensis is moic 
coiTiplex. being composed ol a group c>l pulse trams. 
Ol notes, of high and regular pulse r.ites (1 ittlejohn 
ld7D). so ihar d has ,i bloating i|U,i|iiv The call of Q 
lun'is consisls ol a senes ol pulse iraius in which the 



m.) 

pulse intervals decrease ihroiigli each noie (l.itllc|tilin 
Hi .Vlarlm I9M: HaiitsonA Littlejohn 1985) TheiiiH 
of f' <!t'mii)hin>ii>rutu ci)n.sisis ol a .single co)nplcx pulse 
lean), usually With biphasic slmeliire (Mcnonnell c; 
III 1978) Hence, the advctDscmcni call ol H. lumhiis 
IS sufficiently unlike tlio.se of all other s|x;cies of iiniiran 
occurring in Tasm.mia (o be a reliable niilicalot lot 
kicniilicalioit, hissit'ly. the rnosl Miiiilai advert iscniepr 
call ol a souilicni inyobalracliid to that of R iiiiulitiy 
IS that oi Rwiith llu shiiicrn of south wc.stern Western 
-Australia, w bicli consisl.s ol u slow pulse tram and very 
short pulse diii'.itions tl, ittlejohn I9A9, Idhl; M .1 
l.iltlcjohii it I’. (.1 l.iillejoliii unpul'l ). 

Iir\iihuiruiliun iiiiithu.\ is most sunilai m exieiiial 
morphology and cranial osteology lo Ruuiili'llu 
lii.yiiuwU'tiyi.i (Davies uiipubl.). lu its icpioduclivc 
biology 1(1 (iroi riiiia ra\fu ami G. Itilcu, and in the 
Miucture of the hyoid to Rhfuixiniuhus. It is not 
possible, ihereliirc, (o ideniily die sisici la.xon to the 
genus on the basis of the phcnetic comparison 
presented here. .Such an ulerililicalion musi avvaii a 
detailed analysis of. at least, the subfuniily 
Myobairachiiiae. iricorjuiraling all available data. 

li. niinhu.y appeals lo he conlmcd to soutlicni 
Tasiiiania despite Ihc picscncc ol afiparenlly suilahic 
hubitiii in highlands beyond It hits been sought north 
ol the Scipciilme and Muon Rivci sysieins willn>ui 
success The distribulion mighi he explained by Ihe 
exlcTil (il Pleistocene glacialum in the eeiilial hielilands 
of the island, and the severity of the cold, dry climate 
in ice tree areas (Oalloway I98fi) makiiU’; the central 
highlands nnsiiitahlc for ii in ihr past, coupled with 
a lack of north w;in,l dispeis.il since. 

The region uirivntly occupied by Ihe species lus n 
conlumally wel cquilahle clniiaie produceil by ycai 
round high r.iintull within the perhiimid cool diuutk 
/one ((ienlilli 1U72). All localities aic less lliau 10 kin 
frv)m Ihc sea. and arc subject to eoastiil vlim.itii 
mllueiiccs, particulaily increased precipilalion I mm 
oro)>raphic inleracliiin with moist prevailing west to 
south wesi winds. The direi'l developmeni of Ihc 
juvenile stages requites a climale liec from the 
extremes of dcsicciUion It is most unlikely that the 
known hnbiuii tyqies could suppoii the spcx ics uiitd .a 
vets long time altei ;i wildlue (Blown llidgci |UX2) 
H. nimbuft can be legaided as belonging lo Inc 
iniolerani comimmilies. and Ihe oi-eiirrence ol fin- 
rcpre.scnls Ihc grcalesl polcriluil lineal to its survival. 

Ihiring Ihc pm.seni work several clutches of 
developing eggs were touud ou ihc suiface of moss at 
Hart/ .Moumaiiis. The site had been covered by a 
snowdrifi for some lime T.ggl.lying beneath the smiw 
ratlicf than in nest could account for ihcii loeulion and 
lalct c.xpiisurc alter llie thaw. The cmbiyos would he 
prone to desiccaiion before completing their 
development .Alieimiiivelv. stepping on patches of 
moss when walking across the site could eject cgg.s 
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irotii nesi chiunhcrs. Whichever i>. ilie vuse. euuiiuii 
IS .ulvisjblc when working iil breeding Itiriitifins 
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